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(54) mMimto\r-*r*=p 

(57) [SfiJ 

(pljS] KSJitt«:*T&*aSe«3&*4 2 0 n m«± 
£#4 2 0nnifcU:r£>£„ 



o 






(2) 

1 

[ 1 ] s«±«c . *j>& < t h n SMMbft^i* 

[»*I2 ] #FJBo±SiJiSa# 1 r 

*£i|i-S^#Ffl*j§r£>0. H«c. »««*W4 3 0 .m 
nm«±T**C<k*»«<fcr-5BI*3«lK:Satt©a{t 

1 x lO M /cm I tiTMt^iCt^itil« 
3*91 lX«2«Cffitt<0»hft^*U-1f3R : f. 

/cm' KT^r * c i t r zstnm 3 ccia 

/cm 1 KT^VCfc SCi £ T & M*3 1 - 4 
{b«J¥3K*U— 

[31*318] WffiS5tt®<0*T-#F»iS*i. #FJI<t 

p»«»*>6»«sn. ioo^>yxhp 30 

- a fcLboBwrc * sci its tivm 1 - 7 «c 

h a -A<Dmmv$> * c <h *i$tt i -r 8 cciaig 

[H*«10] «EWb*l¥**U— !f*W. Mb 
<t 0 <c^»B»«X«»b«i¥* 

»{* U-tf 3R^. 
[fMOMBftimi] 
[000 1 ] 

i^-»©«i«w*ffl*n*mb«i*«* ( i n.A 

I,Ga t .,.«N. 0£k 0^Y, x+y£ 1 ) 
<£< . 5St*M^#ft±*£^&§4 2 0 n mfiUhOK 

ftj»«v*u— nR?K«ir&. so 




#582 0 0 1 -7 44 7 

2 

[0002] 

Japanese Journal of Aplide Physic 
s.Vol .37(1998)pp.L102O-Ll022tC 4 ELOG (Epitaxia 
11 V laterally overqrownGaN) 4rSSi C<DM&±. 
KS?tt*eflMKU m00n m<D«;£4>3fc£. 5 0 
•C©0l8iaff©'*ftT. 5 mW(Da3^rl^ 1 6 0 9^3® 
C i^«Btt»b»*«#u--iflR^-*» 

[0 00 3] *JWi#K. U-ir^^U-f* 
tf-*^(D^i^<7>«>6^!®SS**4 2 0 nmfc* 
±<DU-1f3R^CDW^^forC>^o »8«ft^4 2 0 

GaN»<D#F«OI nlifiBt*±tf. 'OF*t7^ 

[0004] 

«c, I nGaNOI nilfi^lt^^:* < , -e^^S 

[ o o o 5 ] f-cr. *»<bobw«- mmm&*m-r 
zmmmwA 2 0 n m«±®u 

[0 006] 

[SS^fl$^r-2>/tJ6co^m] BP'S* *JWItt, Tffi 

( 1 ) - ( 8 ) co«t^tc <t 0 . *^oaw^a^"r 6 

( 1 ) ®R_LIC, ii>tt < & 4> n ^^b«J*^(*. I n 

KT-C*5K#P»*t*0, K«C. «IStKfi3W4 2 
0 n m«±-C*SC SSWb****^-^ 

( 2 ) masttii^. #rm<D±&m&& 1 r&sn* 

. Wtc, ^®SS*i4 3 0 n m« 
i-C^SCi^^ai-r^gySB ( 1 ) KEttDBflai* 

( 3 ) ««ri2^ffia(Dfi^#F«^. #F«^ ws» 

O^/cm'JMT^rtt^Ci^rlWkirSWe 
( 1 ) Xtt (2 ) ccsattOB^b«J*«i*u-if«^. 
(4> ffiraEWSH**. nl^«a*5xi0 ,, /cm 

•aT^rttsci^at-rswia (3) ^aisco 
«b«MWW*u-ir**- 




(3) 

3 

(5) IMa#F»#. n^aMlxiO H /ctn 

, &.T*A,v**c£*mk£r&mm u> - (4> 

(6) 8?i2#FJB* J . mm40*>#x hn-A«T 

r^^ci^Si-rs^iad) - (5) <Dc»rn^ 

(7) OTa#FJi*^ JSil3 0*>^x ha- AWT 
■C*-5Ci%«*ir4»fi ( 1 ) - (6) <Cia«t<Dg 

(8) W82«tt»<D«-7-#P«Jft3&». #F»iP»»« 10 
3&>6JBSSSti, tttt&JfrP. 10 0^>^ha-A« 

±(DMi9-c*sc<b^^<hr6H«rie (i> - <7) cc 

(9) mammA*. ioo-v2oot>^hp- 
A<D«»r**c££«W£-rsi»a (8) <cia*K<z>S 

(10) tfria«<fcft***u--if*w. »t«¥* 

xu^mwmm»±^^srixtt^ciL«mtir 20 
*i!*sb ( 1 ) - (9 > <Dt,>-rtifr lBcctattottHMp 

VftU— 

(000 7]^D, JHBKftrtU 2 0 n m 

W± £ ft * «fc 3 K#FJI<E> I n ttdttbaPlNI 5 *i Adl* 
#7>4Bt*#re»ttll«. #F«<^«®«*2«T 

[0 0 0 8 ] fy&CDJ . J. A. P. fcfa«<Dtt«"C 

fc®TT*t<b#fai&<*ft-c<,>*#* #Fra<DSWS»£ 
C0 00 9] ctiic*tox> *mwtt. ±ia<D$n<. is 

<> ^S«^4 2 0nmJO±i^-5J:0«: I nffljSit 
&&<?*>£. #Sfi&&#ift4 0 0nm£fr&I n&fi£ 

«jm±K%tc#>Xk*tl\<>tiPt*2*.Z>ti& m ~?£0. In 
»att#**l»£, I nG &N<Dmfi&m< l CJz2> I nSfi 
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[0 0.1 0 3 PJL±<DJzWC* l/*^ffl»tft 
r«**WOfcl». I n»ait<OSJK. 2 0 n 

*#ftat»a^(;*ci*«taufc. fit, ei&cca: 

n^£lt-C«#FllO^«J1^2J^T<b 
flWBT«:jlJ«urt^. SfcECC. 0#tr>«I 

[001 1 ] *>t£&SC* 4 0 0 n mWft<0&Wiifi*lfot£ 
W&<D I nttSl£01§£t2. 4 2 0 n mfiUiOAflOTJ 
IKc»££IBM«: % I n»«W-**i;ri***«. I 

4 00nmffifi-C«ff^^cC^<!:m«'J$tlS* 
[0012] WtC. JWHBfcfc^T, U-1f*¥-<0«B 
ttS* 4 3 0 n mJ«_L£ U . ffittffl^Pi^SWR 

i>. JSC **W«c*jc»t:. iStt«0*?#FI»»*J& 
flfT5l»K»3W. nfl^BltUlOVcm'a 

rff*uc>. ##HBfc*Hr>T\ #F»#* n 

^««J^ 1 x 1 0 1 Vcm l OT^t^$i, U# 

&tcw.ic* *¥m<<c*3^x % itFMfi. mm* 

r£tt«Ofi^#F«3S^. #F®±»M/f*>6Jfra$ 

n. bw»*. ioot>^FD-Aa±. 
[0013] *fc»c, *^cc*jc>r, ^{fc«5^l» 



(4) 



LOGJ&gK:J:&ELOGS«. X^tCELOGSt 

[0014] £tc. J&ITCC. #f#PJ<D#£ L/C^<Dffe<D 
h®#. AI.Ga l ..N(0<a<l/»*U<ttO. 

3 > z * v mz&& u x rt»o«B«c * 7 v * <z>&£ 

^Mf^cims, gfc. *^W«:4sc»r. EL 
<o c dS# x v tc * ^ r > ?>i> £ ft r c or * 

<, C(DJ:^^ELOG»«±«c«fi3n**^«liS«> 
t77>^ft^ 0. r -0. 3' r*£<hELO 

Gg«£MWa£S£#£c<t#r*, 

[0015] 

rjfcJ&Sft. »»»fi#4 2 0nmfcU:±fcSJ: 

n (o^b<i> ij>ht*zm*#T s m : &x*>h. *o 

r. fi^#F8fc£^r£tt/Btt* #£^S&* S 4 2 0 n mill 

I n08i£<Dfn*tUX&L. #Wm<D \ n&mtZ* & 
^&S#4 2 0nm«±<b&££5KP^-f #F® 
(D I nffl^tki tt«. JUHMbP4 2 0 n m£U:£ 
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jMt- ( E A ) #1 nGaNO'OF^t^i*^ 
- (Eg) J;i)4>IH2«M:5«:**<&»). WKttiT 

[00 17] [M3ftffl©St**] 
Ee = ( 1 - z > 3. 40+1. 9 5 z - B z < 1 - 
z) 

igS(nm) = 1 24 0/Egr 

Eg: InGaN#Fi^>K¥t^x^- 

X : I n<E>&Jifcfcfc 

3. 40 (eV) :GaN©/OF¥t^x^- 
1. 95 (eV) : I nNO/OF*tv^M¥- 
B : #--f >^'*^-rf-*-*S*U 1^6eViT 

«ttOWSSr». S I MS#*r 6fc*te*SiltC 
^&#fti,>£i£5E0T 1 e VtZtiXi<*tc&. I nHfiS 
it©«£*fiW#fl^*&^K J: 9 a*o£ 
fSfrO, i e vfeLht&sciaWMe^iftorirro 

[0 0 1 8 3 ±k©J:5k:#WB<ds lMS#«fc<h'a> 

HJ£C0^&ga*4 2 0 n mgLh&ft 
£tB£-{c. rStt®0#P»cD±S}a^2J^T<!:T^ 

#4 0 0 n mtt&omGMt&?>tT.rj:iP'?tc&* 
4 2 0 n m <t Z>tt<DtB&> I n tefctt— 

jfc*fs*rca?>cc, #F»<D^stiB»^2t(Tr^-?r*> 

2J^Ttcr-5i. «t^«CDSIi?^ 1 0 0=T>^ HP- 
AI^± V ^^L/<«1 00-200t>^hd-A 

-3&«^^{b<D Witter 6 fr<oft&mz** * r ^> ^ fee* 

[0019] gi*«<Dfi^#F«ifi*»«r z>#j*m<o 
±mmmt. mim&v4 2 0 n m«±r«2x« 1 r 

*»3, J:0^*b<«^iifiS* J 4 3 0niniyJ:-C«l 
£&Ht l ci&T2&&Z>C£&VZZ* 01(a) tc^i 




i£§#4 2 0 n m(0«*O#F»a>«»»i U*t»fl« 
»*tt<DM«*ij*U 12 1 ( b ) CC*«ifift*4 4 3 0 n 

<fc 5 K 4 KMttA3^4 2 0 n m &Wm<Ofim 

i ± 2 a« t> o * t »a*a«tt^iST o > #f»<d 

«JB«*3aa f 4ir*<!:ft««C±»-r*(«ffiI*«*5. 
HI (b) «C7nT<fc5«:. |fejgiftS#4 3 0nm 

r« . #wm<D»m&tf i o*©£r#& & l * c >a W£iB 

*^a«*S*(D±*^%ti&. *fe % 4 3 0'nmJ: 
*)&&&<Di&£i<>4 3 0 nm©«££l5MiK:#F«<D« 

-^T5*6r()T>K«f (M&KS i > *UiO 

testa*!.**. u*i.*ttmmtx<DigTv>&-c* 40* 

n. I n b Gai. b N ( 0 £ b < 0 . 

I) r93ti«OfHfe¥««WW6ti<&. BSB(*. 

»*0<«0*C»a*i*E«*€rfiTS-&Sfe«e>«c, 
$5 (WiLtfS i 5:1X1 (VVcm'ttT* 

^M®cD^/¥<tUT«, WORKS ft*l>*s. 
10 0t>^hD-AW± 4 !ffil<«100-20 

[0022] rS1§il<D#F®oaiS»^2 <^)l^. 4>tt 
< <b*>#F®^2@^iS$n'Ct^tx«<fc< . RW6 

tt*o#^»r*t)r>rfe. (WB*>6*&**>»£B'C 
?gttH^#F»oa«*^ i v*>zm-m*#J Ei m&<o 

L/*C^a^feSS©{gTR^I^^^±^) 
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[0023] #jaH©a<k«*3W*U-1f*T-«. d>«c 
<±fc % ±i2<O^^CC#FiaO±l»l»<!:4 2 0nmfe( 

as»SBEofiT&^^««<orpj±^-c#?* tA>, 

( o o 2 4 ] m 5 IGKOJ&flrc* £M{fc 

tt. 1f7r^T*©*HK«±K:ELOGfl5«S^* 
fb«5^«(*SS l±(C. nSW (WAtfS i > * F 
^UtMAl.Ga.-.N (0<a<l) J:9#*n 
§*n>**Mi2, S i F-^In,Ga».,N (0. 
0 5^g^0. 2) ?ZPj±m 3 % Al, 

Ga,..N (0. 12^e<0. 1 5 ) £d//Ctt$$- 
BB<Dnfi*^? KB4, r>F-^GaN*6ft* 
20 ni^FI5, I n»Ga,.»N ( 0 £ b < 1 ) #»6<fc 
*«^F<t*«SttB6, Mg F-^OA l j Ga 1 . < 
N (0<d£l) /P6^V>^<itllW±OpM 
•?WGii«>»7, 7>F-^GaN/p6^ipf//-/ 
KB 8. A 1 f G a,.r N (0< f £ 1 ) 
mJR<Dp§2.#7 y FB9. M?F-^GaN*>6teS 
p^=i>** Ml 1 0 U ?^OXF7^ 

30 «c. «E^»B*fco^rM«c#IHCcBWr*. 

[0025] (ELOGfiSS) £?\ ELOG^S^CO 

[0026] «iL«**«i l/T». a<t«l*«K*i» 

a^cc^g-r s c i tcj: o nso^{k«5^^«* ( e l 

tsuRgfimt Ittt, m»3»W 10-275826 
#. <f#Ga¥ 1 0 - 1 1 9 3 7 7 10-146 
4 3 1* «f81¥ 1 1 -3782 6* »«m(C£« 

[0 027] ttc. *<DtiL(DM<#m£LXte. ^S^?: 
50 fflt'»&l>*ftC*Q. «k**«»tBa:S««*^«c 
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<m^m# (elogs^ #« en 

KfTtotf**ffi#*ttf6n*. CO^V^^il/ 
•Ctt. 1 I-37822 7f, 1 1 

- 1 6 8 0 7 9^, ©GS^l 1 - 1424 00^. 

{0 0 2 8 ] £/cMK> ±K©<fc5&ELOGl5lHWC 

O*»J«r6*©ELOG«»*«0illyr«(ft*JSl» 

8 0 2 8 8-W«»«cl2K©#tt*«»tf ht\Z>. 
[0 02 9] ±Kl/fcE L OGflMM: l,r»* L < tttf 

CCELOG/££$tf*;fr&*C*>*o C©«fc^tt*j*-Ctf 

[0 030] WTCC. *»rt«Cfflt*5Ci©-C#6»* 
IA> E L OG/£S©--^&&CEtf&J&£0 4 *ffll>tM!Ht 
S. 04 (a - l-a-4) 1*. Mb»**tt<Dfl»:fr 

r. 04 (a-i) ©ari©ie«ctet»-c, ns£iS4 

l±«C»l©SMt«**»4 2«rfi»3'a-, 04 (a- 
2) <D?H2<DXMlC*5t,*X. *l<D»fc**aW*4 2(C 
PQCi^Sai/. IfcOTEK (a -3) <0^3<DX^CCfc 

*E«±<DE#*fMF"C. SU2<Ofil{b«J***4 3*ia 

[0 0 3 1 ] WT«c±E*XacTi«:H4*fflt>rKtc 

OfUOXH) 04 (a - 1) »5ittSK4 1±(C. sn 
1 <D^{t«9*«{*4 2 *f$L&2i*Z>m 1 CDXH£?fo/c 
8KWRffiBr*&. com 1 <DX««C*l»*C flit** 
ciOTt^iI«4 i iorw:, WAtf. Cffl. R 

^ (MffAl.O.) OJ:9ftlBlttt»R. SiC(6 
H. 4H, 3C&£&) . ZnS, ZnO, GaAs, 

s i . ac«(t«i*«*ttt«*r*iMk«fl«R*. 
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*f*©B#ffi#»«sn*^#*o. ^(Dffi^raccO: 

[0032] 18 1 ©X««C*Hr>r. Sa*S4 1 

±«c* 1 ©Stfb»¥«K*4 2 *fiJcS3Hf ^fTCC. Sffig 
S4 l±CCMy7riB <0tj*S trC<r>tttO 

^^riittlt A IN. GaN, A 1 G 
10 aN, InGaNWE»6ti4. /<";7TWt-90 
0T^T3 0 0°C£Lk<DBff I C> M0. 5 Mm— 10 

*>y^ hp-A-cj&£<*n*. co^^cc^tssi 

1(C;<?7t149 0 0^OTCDfi*r»«T£i. It 
8&K4 1 <tS& 1 ©SffeW*aW*4 2 £Ott?«ttFiE 
*tHU/. »l©»t«MPW*4 2©*»«B3&y>ar< 

[003 3 1 ^1 <Die«C**»T. ^®S«4 1 ±(C« 

<*IW*F-^b&t>tlMt undope) OGaN, S 
20 U Ge, MSfOnSW«K-^L/fcGaN^ 
»10fi[{t«*«H*4 2 tt, K 
EL ***W«c«ft9 0 0 'CJ: 0 Kfi- 1 1 0 0 »* 
U < « 1 0 5 0 ^^1^4 1 ±«CfiStS$n$. C<D 

* ^ &wrc4»3 * * i . mi ©SMb«*aw* 4 2 ■» 

* 1 ©Mb**»*4 2®BUK*4$<CR 

30 $fii<ttioii m et±©M*"cjgia-r 

[003 4] <!&2<DX*I) «C. 04 (a-2) CM 
8S&4 1 _BCJH 1 ©»b**ilW*4 2^r^S$^fc 

a, m 1 <o^{b«j**i*4 2 (c^^tcm 1 wmm* 

m^mrn^m 1 <o»b«5¥*tt4 2 «nBs*rfc*« 
5£tfj»rM0rA* o 

[003 5] *&2<DX*lK:fct>T . 3&^CC|y£i£:0J?£ 

rsitt. ^tt< ifcon»«iffi«c*i<!E)Wk«i*a«*4 

2*5Sffi3n^<fc^«:. mi©^{b^¥3l*4 2<O^S 

40 4 i^rsjtc^«r^t- , r*n«<fc<. m 

1 <o^b«j^i(*4 2 tcurn©«ttrcaa«:i9:^r <> 
<fc<, wa«. xh7-rm s^g 

h7^^«"C*)0v C«it§i, »««SaW>«c 
<, J:0¥SK:a*^»*U». WlOHfb«l*aWt4 
2tc^W«:f9:^6n/t0fli2iK, micDSIb«»¥^4 

»* L< L/C*. 

50 ofiS^«ifei$n j ?>-r<^o. issna0^6ffjBi(cj5E 
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[0 03 6] Ka^ff^Wi. G3gWM®<D£i**\ GSiSJb 

w» *nr 2 <Dmtm*m& 4 3 ^oawni 

t** h 7 7B (iMU:»<0«> * 1 -2 0 u W* 10 
K«1^10/2mr*0 k ^h^^^raPS (GflflUSff 
COW) ^1<«10-1 9 u m"C* 

IK+Zt &&<Dl&m <* ft «K-r*C<fc#-CS 

^(cr^ciAs, casisjssp^^fiS^^' 5 !^^*^^ 20 

y-Ys/v^wMPtreft*. i^^mo. * 
1 ©Bf b«j*a«*4 2 ksj^j (WW) (cegatina 

<D«<b»*«»2ec»atLrx^5F>y-r*ci:«cj:o *3o 

[0 03 8 J »2©Xg6C*5l»r»k*#*#*Xv^ 

>^«0>#ffi^*0, WM:B*»5W"*Ktt. »*(/ 

«. «jt«Efctt-f*>x**>* (R I E) . 
^*>tr-Axv*>y (R I BE) 4 a h 

q>x 7 ?>y(ECR), ^>^-Ax^>^ 40 

jftT&flte. x 7 f>^i tfi % 04 (a- 

2) K^TJ:^«<:»B»«CC*fur«8IH^«t35arti^ 
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[0039] (*3©X«> *CC. H4 <a-3> t*. 
x v y*C£ 0 W&* : &-?Z& 1 <D»t«PN«*4 2 
±tc, HtffifeLhflMD^ftftT-C. »2©Mfc«*W*4 

3 6*3 flOXg«f r>/c«aWKaHr* 
» 2 <0»t«J***4 3 i 1 ©£<b 

«j*i»«e4 2iHa©fc©*fflt^Ci*Jr*S. 312 
©»ffc»¥»tt4 3 (DJtS&BKt*. * 1 ©Bftt&J^tt 

4 2*B»3tf*«^<tH«r**>. C©ctV«cigr 
R S5S#^*2(D»b«!*^M*4 3«*ISa<b<cS - $ 
fc, 3B2<OS«k»^«*4 3£fiSSl*t*-&PgK: % ^6«9 

(MiLtfS i . Ge t Sn, Be. Zn, Mru Cr, 

f*(DIg»*£fc£ I I I KiV«(D«»©*JH:t (III 
/V©*il/tt) tBll/tfiaSWfKJlO, 8t*ft 

6«Sr»*0<. ££KS82©g{b1fc¥2*f*4 3C>aM 
[0040] ±IB<D^ffl^±©faBE^#<htt. 3tffi (« 

1SUE) -2. 5*ErA9. #£tA>ffi7J<fcOT«:, 

2©«t«i*»fl*««*&i. mz<om<m*m& 

[0 04 1] m3COX^lCC*5C*r, D3gOTSi5"C« 

^ft9Br« HWBJB^6Jaatl/^2©fiEftW*»(* 
0fl^n»^^ffiftOfc*2OB{fc»**»«:«iE 

i'co^BS«r^^<t. iaaa£»*6oj»2<ofi[<fc*¥ 

GnSHBB3&*6©»2©B<fc«!* 
i 9 . BtiL<D&Z<0&V&* L/C*. 
[0042]-*. OSP±gi5^6fi£Sl/fcm2coB<b^ 

niiisa^tsa-r^- *^cD*2Rcf»3cox 

<fc»*«M*W. fi£S<D«B"CS^U. 04 (a -4) <0 
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(0 04 3 3 MCC, 3f3<DIIfCC*5t,>T, mZO&lt'to 

[0 04 4] *»WCC*5C»r. S*2;RtfSI3©I 

flte* H4 ( b - 1 ) K7jrr<fc 31 1 

■rs « khs 2 <oaffc«¥»f*«ca5»w«ciaia*»SE-r 

fc^tt^cab^r, #2©»fc«* 

^5 0ii$(t SOumfcLh. ^l<«100^ 
m«±. ff$l/<«5 0 0wmWTC*5, C^If 

[0 046] $fcSM^^^LTtf^^<D^2<D 

OymtlT, &£L,<te5 0vmVCF. <£9*f£0<tt: 
2 0 amJUT"C*S. C<D©H-C£>S£JIS^<t^{b 

H«c* : »Si<t**2©»tSi#a«*4 5<Z>±«: 
[0 047] **M©a{t«**»OflEfi*ffi«C*Jt» 

r. *io»b«*i#4 2» rc*« 2 

MOVPE (W«^JS^0^SS) . HVPE </%*-f 
FMBUUt) . MB E <^f «xfc;**^-8;) . M 
OCVD («|M{HWHItt) * Sft«5**# 

^L/C^^Siltd Rflt^l 0 0 m m«T 

tliMO c v umzm^z > h a u 

£/d@S/S#l 0 0/umOTTteHVPE-Ctt/£g 
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[0048] *te*«WK:fcl>T. *2©»k«**<* 

^iiSrttcfei^r^2<o^{b^J^><* 
[0 0 4 9 3 ttcm i ©xwcc*jw^«raawws«t <c 

7r -rr<7>Aascc»ur«it«c*fiRsnrc>ei* ^{b 

[0 050] JE«C»*l/^*B»«i^"C». <° 00 
1 ) ®[Cffi]££®£T*-*7 r -f T . (1 12-0) 

miAMjzzmt-rzv? r jr. x« ( 1 1 1 ) 
$®itsx^r*i, cctsii^. (oo 

20 0 1 ) ■ [ClJ]*SIB&T**:7T*Tr*S£*, ffit 

%em i ©«fw^(w«c»ats tisoaci©^ f * -f ^ 
?gtK# v -eotf^r ^t<d (i 12-0) ®[A®]cc>Ft 

m&<£> (10 1-0) [Mffi]«c W^ffiltcx h^^^ 
^r^Ci] *9?S0< . £/c t77>^W7 

#0 (ia7K:^-r0) «o. r -o. 5* . w*i/< 

itO. 1" -0. 2 # WSIK £fc (1 12-0) 
M[AM]££®£T£iJ-7r>f 7r*>£<!:*. ffrS2EI£i 
©Xh7>(7^Wif©t7rY7© (11-0 2)® 

(110) MCC^L/TMiC^^ h7>f ^tt^rWbtc^ 
Affi^cfRffi. xtr^;i/CD (lio) ffi«:^{b^i¥<3l^ 

*»«KD«B^»iS3 ^ 5 1 ©^{b«l¥^ 2 
40 Iff^Ul^ 

[0051] ^^gccffi^6nss«s«ccot^ig^ 
r^TAfficc^or^ii:^^ h^>f^BttiT^*s^«: 

b % ^ijl>f^3>779h (^ y "7 -7) ffi^A® 
50 ffilcZtUXmrnittX, K^^rU^h^^C^^BHZ 



15 

noiffc WiW^^^ o r W < fc*3, 134 
Km Ofc «fc 5 tt*S»JSfi3&«S»JC pjft i S 4*T A 6*1 

[0 05 2 3 *(c % A^^Mi-r^-tf^r ^rs«* 
tf*y:7^n*Rffi4**4. RffiecttorsaSFisi 

j*tf*c4#T**. 

[0 05 3] Sfc#CfC. *tr*Jl> (MffA 1,0.) «C# 

or«>. aft»*»*Dis«*a*tt*«*o, M^tft* 

»{*<DJ&ftS« (1 1 1)140. * ( 1 1 

o) ittii, «fM»**#tt dio) mtcftox 
W^Kjfcfio^TiMWfi]* 1 **. ^t, ( i i 
0) ffl(c»orsa*ifii«:xh^^^*»fiRT*4afb 
4 mtf 5S^b«J^«**PI±*iff Ka©±gp 

[0 0 5 4] *fc, t77>^$n^7 7 

a>»HMfiittd>tt<, ««*wiiEc<»jsRsnrt^. 

fttC&ftmtC&f&ZtlX^XhXl,*. ft e 

r** &tc&mmmt* ?ft#o. r -o. 5- . » 

*0<ttO. 1* -0. 2* TNfe*. *-:?#£±iS«iK 
4T*4, « 1 ©«k«¥»»4 2«IM^KK0) 

[0 05 5] &fc3&ec % ±ia<DELOGfi£S^{Ccfc0 
^€»-6©{C»$U^o C©»*0<r>— **0»»4 0 

1-802 8 8^ifflSccidis$nr(r> 
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(7)0 4 Kt* S ft /cXHK <fc 0 f# 6 ftfc IS 2 (D^{b«9*« 
<*4 3±K:gic, mtfHVPEtt4'CC«fcoTJm W 
3LkS 8 0 - 5 0 0 u m<Dm 3 ©»fett**tt*S»3 
tf. -£<D&. JWWKtt£«**0T*3<&Mfc*^W 

4ttS#©II±«:, HVPE«K,*gj&4 0»b«*«» 
*4©a{b«*aW»©ilW3:. 3B3CD 
S{b^¥»{*c>MJ¥4 . 3r 4 <o»b»*«f*©il»o^ 
10 IW, MX.U*?£0<(*4 00^80 MmSKQWt 
fr£J:5«:83lg<*ft£. c<BJ:5fc#3;RC«|WflMB{b 

[0056] ±iB<DJ: 5 ft, fcffl©^fc^Mb«*i»# 

<DA#ft*W»€>Jv 0*C*fl«aE*Ka>iSKRCX* 

[0057] _bgE<D<£ ^ELO GfiSSKJ: 0»6nfc 
26 g{bia#2!*f*£f£l±K* 3. 

Ortt, n^««I (*f*0<ttS i ) *F-:7S*lfc 
A 1 ,Ga,., N (0<a<l) *fi»3t »*0<» 
a**0. 0 1-0. 05OAl.Ga l ..N^S$t 
-6. nS3>^^hI^A i£$t*3;^,Ii"CJ&&<*ft 
*4, nHWMHMI 1 (CWIft * * » t 

ir^ri, ^^^^^^^D£Kftl^R§±T6c4^r#. 

H«c^<OWa*r*^fcafb»*»fl«« 1 4 n^^ 

hJa^<D$t*fflft**7 * 9<D&£.*V$±'rZ>C 
4aW-C*»*l/^. nSWWlOH-^liim 1 
xiO^/cm'-SxiOVcm't^i. C^ni 
:a>** FJ12K:n«ffia*fl5Js£3ft£o nl3>^h 
jI2<DK/£4 0Tte> 1-1 0 MtntNfc£. g{b 
«9*i*f*&«l in©3>^ h«2 4(Dra«:. T> K 
-^<DA L .Ga,..N (0<a<l) Zf&&Z1*XbJ: 
<. C<DT>K-P r C0/S^fi£S$«l±5 4^tt^^?4 

40 n^^>^^ MKDBim*. ftMmr^^o 

[0 05 8] (^^7^E^±JS3) -XtCv ^^^^Bih 

±13ium S i F-^O I n,Ga,.,N (0. 0 
5£g£0. 2) ^£0<«g^0. 0 5 

— 0. 08OI n a Ga l . fl N€rfiXS3^5. C<D9=7v 

■ 3«rnSri>»^ h»2±«:»iiW"*4. tl&m>* 
=7 v 2<D3&W1i±^%<OK$i*. OC>. S i <D F-^« 

50 »±»3«rfiSS$-i±^^CC, ln<om&kt**Z< (x 
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^ui^7 ? F«4fr&«fttaofc#£«KT3c 

(«M*tt$C«:0. 05-0. 3umt*5, 
[0 05 9] (nS^7-; FH4) #CCC, nS^7';h' 

JS4<bbTt£. Al«Ga x .«N(0. 12^e<0. 1 

5) **tfa{fc^**w-ra*»ii«>»ii/rjB«s id 

«Wlt/ft:MaM*«:*U W*«. A I ,Ga,.,N 
(0. I2^e<0. 1 5) «<b, CtDA 1 .Ga,-.N 

n e> * * » i t t># xmmur:rj;z>b<Dv$> 

C^#r#£L^&#^bt*±OT&i. A 1 ,Ga 

a.-.NinfiW* (WfctfS i ) F-^GaNi 
£WBOTfc n^Klt A I 

t Ga,., N5C K-^$nr 4>J:(r^o nSM©F-^ 
S« v 4Xl0 1, /cm , -5xlO 1, /cm , r^. 

n m c <Dm m r f - ^ $ nr <, <t mam t <s 

II<D£tJ3# 10 0^->^h P-AfcTF. L< 
»7 0*>^X hd-A^T. ?6CC^3SU<(i40^ 
V^xha-AfcTF. 5?SU<«1 0t>nhP-A 

##1 0 0^>^ hD-AJ£TFT£>£<tnS[*7? K 

»*jjB*^«jfii«co. a i *«*rort>&«c****> 

nl^v FJI4©*gJ!gJS<tl,T 
te, 0. 7-2 /xm-T£>£. ifcnS^7? FJIO^tt 
<OAl©JFi*a«tt, 0. 0 5-0. ir£>£. AlO 

[0 06 0 ] (n^#Y FJB) #Cc/ n^*/-f FJB5£ 40 
nl^7 FS4i:Kj£gi*tf*o n§£;tf^ FS5<tO 

n§W>f K»5©JW»tU-Ctt, 0. 15- 
0. 0 7 MmT**<hL#l^I#{rFU?£0<,>,> n§2 
tfj KH4^T>K-^iT^C<b'C, b-lT#aSSF*3 

[0 06 1 ] (f£i£J16) *(C, fgffiS6€rnM^>f F 
®5±Ca&g*-e£, ritti6<!:im _tiB(CS£tg<D 
^^*U2 0nmUi:<!:fc£<£5<Cl n&fi£it#33 
H?n/cl nGaN*P6&*#PJB£2»Xttl®. a 50 
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19 b X *> R*#J*&&<Dx£&m V *> 

[0062] {pMm*mc&tb®e) *«c, pMS? 

H(;ii«>«7*«ttfli6±<CJ58J5*^*- pStfS^D 
&#>JI7 ibrtt, Mg F-^©A l.Ga^.N <0< 
d£ 1) *>£&*4>fc< ±b 1 m&Ut*f£&2&T:rj:Z> 
b<DV$>Z>. !ff£U< 6*d#0. 1-0. 5<DMffF- 
^AUGat.aNr**. P ^«^gfl0ii*W§7O)g 
1 0-1 00 0*>?A ha-A. #£L<«5 

o-20ot>yxho-At*^ )8Ji#±i2i5fflr 

rS^6f^©«^^a^K:HDji*^C<!:^r 

*/fcpS?«^Wt;ji*JS7CDMgCDF-^a«. 1X1 
O^/cm^lxiO'Vcm'm. F-^ft^C 

fjai07> F-^rsSS$#^P^-< Fii^Mg 

**n»ccttttsn. mmm-c$>z>t>M#4 fjbsccm* 

2: 1 x 1 O^/cm'-l x 1 0 1, /cm 1 Olit^t 

stf*ci#r#£. gfcpi!S^o&£>ja7«: 4 & 

«M.tf8 5 0-9 5 0*C^jg<Dr£tM£f5S3i*6 

£c£#-c**?$ut>. $fcpS3«^fflc&#>«7fcJ:. 

0 ox:mm<DM&xf£mzi*zmt<D2mfr*>&i&2ti 
rc»r^>cfc^. cock^tc, 2)ir*^$tir^^i, 

fc p M^BB 7 # 2 ®#>6«to£<* ft £*§-£<D& 

■4>1RJ*(2. «FKPK^3ftfrt>#> igS^SiS5il0- 
50t>^hP-A, SM^S/i«5 0- 1 5 0^> 
30 ^hO-A^JU>. 

[0 06 3] (p^//^F»8)^tC, pl^F)S8 
^TPS*^IS1i;jii6ia7±CC^SSl±e. pS^Fi 
8il/tit 7> F-^<OG a N^^^C^b^* 
mt L/TfiXS$^r^C^4>(Dr*^, J9ift«0. 15- 
0. 07iimr*0, C<D©fflr*^iL/*C^|i^ia< 
^C0»*UC>, £/c±fgOfc<J:5fc:. pS^-/ FBWT 
>F-^/i<bOr^S$i±^^, p3a*^H(;a«)»7 
(t F-:/3nri>£Mg#ft»l/-C UlOVcm 
J -l x l O^/cm^IltMgm^nS, 
[0064] (pS^7? F®9) ^C«C, p^^^^F 
S9^pl^ Ffg8«:fi$;£<*i±*. P^7vFI8i 
A 1 f Ga t . f N (0< f ^ 1 ) &£A/C&&ft 
WU<liAlrG ai . f N(0. 05^ 

f^o. 1 5) ttA,tt*mtm*m#m*m-*'z>$> 

iLtf. A 1 f G a i. r N® <t . AUGax.fNiMfiJcOS 

1 n«:^"C^^3 7UtlS©«>^ XttGaNf^^^C 




(11) 
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r»*Ot»«*At>"&iOr». A I f Ga l . f NiGa 

O^iiiOtt. r^F-^AUGax.rNip^ 

*£fcrt*r**. p^W«3«, A I f Ga,. P N«CK- 
^StirtJ:t». pKFW»a>K U10 1 ' 
/cm , -lxiO ,, /cm , t*^ pSWWtt**CG> 

nfi*5* K»#*Btt*«iS<!:tt9. A 1 ^Wiru 

^tiCi^t^S, pMZvv K»9<D*&JWf <h 
Itlt 0. 4-0. 5Mmr*0. C£>©ffl-C£>£<h 
JRfrffilfcE (Vf ) £<Ett£-r */ctf>K*?$ L>1>. £/cp 
K»D£#cr>A J 0. 05- 

[0065] (p3!n>** h® 1 0 ) pl3> 
l 0£p32*5? K/I9±«:fi&gi*-e£o pS 
n>#i7 h®icr«. Mgr h*-^OGa N#>6ft£H 

xio^/cm'-lxiO'Vcm 3 ^^ C<D<fc^> 

[006 6] 3WW©*-?-«c*tt»-c. y * ^JfctfrD* h 
^-f^tt* pl^>$^H^6i^>^titpS 

h® i Orfp^pig^v » FJfgco&^S'Cx v 

*>yi,T:fr*x h^7\ xwp^>^^hio 

[0067] x 9 * > r ^5 n/c y * j^gtw>* 
wwic* mums ten*-? u-if*isw««<D 

tf. H«*3WKll. 6-2. 3tt£<DfiI*Wf S 
i, V. Zr. Nb. Hf, TaJ:0«c*»^6flWl8 
tltc'PtK <t*>— «©7C*«:dfc»fc«!*\ BN. A I 
N*#*tffc*i, *?£b<tt, Z r&tfH f (DWLitVKD 
^-Ttlfr 1 «J«±<D7C**\ BNt*5. £6CCC<£*fi 
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»I^UtX h7^^ft±JStc^*p^=i>^^ h 

fiR3ft*y h7^©«il/ttt. 0. 5 

-4 Mm, #£L<«:i-3umr<fc*o XH^-/^C0 

v l^^O^ F7-T ^«r*«T*ISt. *TF«fi**J«-r 

*«fiBM*«^rtf^»^»«WBI©±^r»«C- ELO 
G«fi^B2ICi*S9:W"Ctf^«te»IHI*±*»«:. l J v & 

*. 

[0068] &±<o* $ ft*#mw&* mm. lot&z 
*iJ3H3 ntc&x*m&> mom* v ? v>mt<o7. v 

[0 06 9] 

Otttft<. WittfHVPE (A7>f PMIBJtUIS) • 
MB E ^> mt«**(**fi»S 

40 fir**, 

[0070] [Wkfll] Sl^WliOr, EI5CC^$ 

[0 07 1 ] #mgffi4 i <bir. H7«:^-r^^tcx 
>^;HI0 = O. 15' , X7 % 7yai*J<fcf2 0^f > 
A"C£>9, *y 7-7®^AM<hO t ^T^^^AffiCC^ 

50 «*st&ssrt«c-fe 9 fo, mm.** i o-ctcur, + 



(12) 
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*'jy#xeoJc*. ra»^(cr>*-7iTMG (F 
y-rf*/i/*/y$A) <L*ffit,>. t7r «T7S«iK:Ga 
N<fc D&*te&J&a<P^v7 7@*2 O0t>^FD 
-A<DBWT?JiSfi3-&S. /<*7T»fiSfi«. TMGO 

*it«rc\ «a**i o*5 0'c*r±»s^ ioso-c 
ccft-^fce. m*4#x«:tmg, tv^t*^. r 

> F-^flDGa N*»6fc*f& 1 ©fflfc«l¥«tt»*2 At 
mCDJ&ISri&g;*-***. VX. « 1 <D«fc«M*S«*Jl* 

<c&«S») Sum, XF^-Z^BBR (Oa«JB»i<cS» 
t» 1 0 umK:^*— -Z/yStiteS i O,lB*0fiS 

u Kt»r, r i E^fficc^o s i o.a^M^nt 

t»ttt»a»<D* 1 ©»t**»*»«:^7 r -/r^aa 

J|JS»«C, aS&_k30CDS iO.BterlSfcST*. 

■«t*ft'C»«r&. HttWBMc*^ FU »E 
-C, J^*4#XKTMG, T>*-T*JBt\ T> F-^ 20 
<DG a N J: 0 & 2 ©»&»¥**■* 1 5 u m<Dfg 

(0072] (7>F-"/nS3>^^M> [|35$C 

*k«**(**« 1 ±«c. 1 0 5 0 'CrMf^XKTM 
A (h'i^WJ^-^A) . TMG. ry^^-Tii 
X*;8l>T> F-^©A l..MGa 0 .„Ncfc , )^SnI 

FJS* i /im0lRJ??J&S3'<££. "30 
(n§2=i>** h®2) 2C*C, HftDajKt 1 . J£*4;tfX 
«CTMA/ TMGatfy>*-T*/X*ffl , *». ^««9^/ 
^(Ci/7>^(SiHj S i*3Xl 0" 

/cm 5 F-^OfcA U.^GaLnNiOWnSa 
hJ12*3/xm©S!i*-C^$-ti-So f$&2tltc 

^ v ^(De«*[»±'c#estt<DM»^*^«ia*fiSfi 46 

<**C<t#rS£. n«3>*^HB 
2(0^^0. ±ie<D<£5«:y> K-^nB3>ji 

[0073] <*^**Rjfc»3> Sfc(C. &g*800 
•CCCO-C. jm3tf^CCTMG % TMI (FlM*;W> 

s^a> a»r>*ir*»ir^ ;w«M/*«:t/3>*/ 

X*ffil». Si^5xiO l, /cm , P-^bfcIn 
,.o.Ga 0 .„N<£9fc£*^7*K*itJ83*0. 1 5 /x 

(0 074) (ni^7 ^ FJB4 > <fc*C* (SJgt* 1 0 5 50 



O'CCCUT, HfiftfXKTMA, T M GRC^T > 7 
*JBt\ 7>K-7*©A I B . l «Ga ( ,...NJ;«3fc£AJB 

MA*±tf>> «tft^il,tJ/7>^*»». S i 
*5* 1 OVcm' F-^(/fcGaNJ:f)«r»B« 
2 5*>^x hn-A<D^HtriS^5^^o ^cr, c 
aH*ff***i*ti i 6 oiei^oiior a® £ Bm<omm 

U 3&&J58 0OO:**>yxhn~-A<D^JBK (ffltt^f 
[0 07 5] (nB^f-T FB5) *«C % H«<WaflEr, 

ll*4#xccTMGatfr>*~r*flH>, r>F-^o 

GaNJ:9fc*n£>#Y F«*0. 075um©l8)St 

[0 07 6] (rSttM6) ^X«:, as*s 0 O'CtCO 
r. nsm^xccTM i . TMGacrr>*-r*fl«r», 

TW^iUti/7>^*ffl^, SitSxiO" 
/cm 3 F-^i/fcl n i ,„Ga 0 ., > NJ:OW»BI 
* 1 2 0 *>^X h n-A<DJ«J£rfi&g3t*;£. 
r. ^7>#X*±tf>. In,.iGa,.,N«fcO«c4#F 
®*2 0*>^X Fn-AOBt/rcisaStfS. 

ff* i Bissau «^p* , Ma*a®^^^i*4 o 

0^>^hP-A^II^#F«I (MQW) <Dte 

[0 07 7 ] ( p^m^HU^d6»7 ) $«C % H»D» 
fit, H*4#XCCTMA. TMGac/r>^-r*^ 

rt>v4f**/£A) */?H>. Ms* 1 x i O'Vcm' F 
--fUtcA l..,Ga*.,N<fcDfc£p^S^H03Aa&Jl 
7*10 0*>^X Fa — ACDBW-CfiSaSl**. 

[0 07 8] (pB^FiS) tag[*lp5 0 

•OtLT, JW»//^tCTMGa^T>*-T*fflC^ T 
>K-7'(DGaNfJ:'3^Pl^FJg8«:0. 075 
amOJ&^rfifcaS-eSo C©p«W-fKW« t T> 

F-yiO-CJafiS-a:^ pM«^HCo&«»7*>6 

[007 9] (pfi^trFMiaK, matosus 
-C. JlJfttfXICTMA. TMGaOPT>*J.r*fflC^ 
T> F-^OA l 0 . 1 Ga 0 .,NJ:Oft*AJ&*2 5*> 
Fa-ACOSJ?-CfiSS$1±, «lr»r, TMA*ik 
T^^^XiOrCp^ff*^^, Mff*5xi 
OVcm 1 F-yk/cGaNJ:0fc£BJB*2 5^*> 
FP-A0^5T^s$ifi. fur. ccoSff* 
-en-en 1 ooiii*9jiorA»<hBS<D«®u 

H5000t>^F O- AC0^«J9 (IS^^iS) <fc 
0^5pI^77 FJS9.*l^a$^S. 
[0 08 0] (pS3>^ hJl 1 0) ^XtC. 

Sr. ji»^xccTMGa^T>*^r*^(.\ 

^4l/tCp,MgM^ Mg^lxlO'Vcm' 
F-^/cGaNi»3^pS3>^^ hlSl 0* 1 5 
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[0 08 1] EJS»7». Sl£S«rt«:*j^r % 

§ga>e>&9ttiU *±J|0>p|Ma>*9 

5 i O. J:O«$fiHUI*0dC(/r. R I E (HlBtt* 
*>x»*>*> £8K>S i C 1 «#*ec<£9x*.*> 

bm2<Dmm&ntti2-ez>. xkhq (a) cc^-r 

PVD^iSCC^O, S iBMfc* (£<LUT, SiO.) 
<fc»)feSSB10«BJ«6 1 *0. 5 Mm<DJ®Jirjf£fiEL/ 
fc», HI 1 <7)&gjl 6 1 <D±tcWrm<omi<Dvx * 
tt, ?* hU^XhJ:"3fc**3<Z>£SBS6 3£. 

8/im v *3 1 f£mrflMtr&. %<C. ■ 
9(b) (c^TJ:5*c#3<&S8MB 3»afK. R I E 
(H*6tt-f ^Stc<t»3. CF,^ 

jbh. i3^ajS6 3^^^iot. Miami 

iCCj:0, 09(c) «ciiVrJ: , >CCpW=»>** h® 1 
00)±«:xh^^^fil. 8jim©iH<DffflffllB 1# 

[008 2] 139 (d) CC/^-r^^CC, Xh7 

Y^©^l(0§gJi6 lflMfft. SSR I EUOS 
iCl,W*»>r, pilij=2>»^ h@l 0. fcJ;tf 

8um<D'J v^tt©^ h7^?rffiWS. (lb. 

**->vfcPVD«»C#iiiU 09 (e) CCtjVT 
J:5«c. ZrHMbtt (iil/tZrO,) J:0«t4»2 

KJzOlttBStifcpflJ*^* KJI94>±fCO. 5 Mm© 

«8tU 09(f) ec**"rj:5«c. ^10^SM6 1 * 

[0 08 3 ] #1039 (g) K*Vr<J:5iC. p{IJn>^ 
*H«10©±<DSI1©«BM6 l&fcikZtiX&ltiU 
tc*<Dpm^>Z9 hJl<D^®CCN t/AuctO^^p 
Si2 0«n, {|lpSffi2 0«10 0mn^ 

h7^B<btC c<D0K:^-r,J:5K:, m 2 

6 2<D±CcSorjfr&T*o ^2©«SJ96 2«. 
0 5 K ^ £ ft * <£ 5 K & Hi 5 tc n DM ^ > * * h til 2 <D 
mmiCteT i/A 1 J:0)iinSi2 IZAb^Jl't 
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